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DYEING PROCESS

Th1s applicatlon is a contmuatton of appllcatlon Ser.

o No 920,107, filed June 26, 1978, now abandoned whlch

- is a continuation of application Ser. No. 702,551, filed
- July 6, 1976, now abandoned, which is a continuation of

~ application Ser No 465 046 filed Apr 29, 1974, now

‘abandoned. @
The present 1nvent10n relates to a novel dyemg pro-
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dyestuff used can be one that eontams substanttally no

- dispersing agent

- The dyeing process. of the invention may be for in-

-stance an exhaust or a continuous dyeing process, print-

S
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cess 1 more partrcularly to a dyemg process from a two- _

phase suspension.

- The dyeing of textlle ﬁbres is usually carried out in '

~ aqueous solution but the growing awareness of environ-
" mental problems arlsmg from pollution of rivers and
lakes and from excessive utilization of limited water

resources has accelerated the search for ways of de-
- creasing the use of water in dyemg and for adequate
- treatment of the water that has to be used. Most of the

. effort appears to have been directed towards the devel-
- -opment of dyes which can be applied from organic

- solvents with a much lower heat or. vapourization than
‘water so that the’ solvent can be recovered by distilla-

ing or space dyeing process. The process may be ap-

plied to any kind of natural or synthetic yarn or fabric

for example polyester wool, polyamtde and poly-

- acrylic.

In an exhaust dyemg process the ﬁbre 1S ﬁrst impreg-
nated with the dye dissolved in the active solvent phase

~until it is uniformly distributed through the fibre; this

may take from 1 to 10 minutes but usually is complete in

about 2 minutes which is extremely rapid compared

- with normal exhaust dyeing processes. The i impregna-
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tion at an acceptable cost. Almost all of the work is |

B ‘being done with non-polar solvents such as- perehloro-

- ethylene. However there are drsadvantages with using

-perchloroethylene due to its, toxlclty and machines must '

_be made with fine precision in order to resist leaks.

‘We have found that by dyeing in a mixture compris- '

- ing an active solvent and an inert immiscible solvent

. _rather than in solution these dtsadvantages are over-

30

come and the dyeing times may be considerably re- |

dueed The solvents may afterwards be reoovered

~a process of dyeing textile fibres which comprises con-
- tacting the fibre with an active solvent containing dis-
solved dye in adrmxture with the necessary amount of a
bulking inert substantially immiscible solvent, the active

- solvent under the conditions of dyeing, being liquid, a. .

. 'solvent for the dye, msoluble or only slightly soluble in
- the inert solvent, and in which the fixation affinrty of
~ the fibre for the dye is greater than that of the active

‘solvent for the dye at the temperatlll‘e required for.

ﬁxatlon o
An example of an mert solvent i is water

naphthalene butyl benzoate, 2

tion may convenlently be carried out at ambient temper-
ature, . |

‘The amount of dye used depends on the shade re-
quired, but it is usually between 0.1 and 10 parts by
weight per 100 parts by weight of fibre. The amount of -
active solvent may conveniently be from 0.1 to 3 parts,

~ preferably from 0.5 to 2 parts and especially from 1 to 2
~parts by weight per part by weight of fibre. The amount

of inert solvent may conveniently be from 2 to 50 parts

- and preferably from 3 to 20 parts by werght per part by

welght of fibre.
- After impregnation, the dye may be fixed by ralsmg

the temperature rapidly to the fixation temperature

which may vary from 60° C. to 130° C., preferably 80°

- C. to 120°.C,, especially at the boil, and maintaining at

this selected temperature for a suitable period of time,

- for instance from 1 to 30 minutes, preferably 2 to 20
-minutes; periods -of 2 to 10 minutes have been found to
o be sufficient to fix the dye. |
Aoeordmg to the present invention there is prov1ded -
35
~ is a solvent for the active solvent, at a

After fixation the inert solvent may be dratned off and .-
the fibre may then be rinsed in a volatile solvent which
a temperature

~-which does not substanttally dissolve the fixed dye, for

40

~ instance between 20° C. and 60° C. but preferably ambi-
_ent temperature may be used. Examples of such volatile

solvents are trichloroethane, trichloroethylene, white

~ spirit and perchloroethylene. The fibre may afterwards
~* be dried in a current of hot air or steam. | o
. The individual solvents may afterwards be separated

45
Examples of active solvents are toluene, -l‘mf’:thy} ',
2-phenoxyethanol, methyl

- salicylate, ‘1 2-d1eh]orobenzene ethyl salicylate, benzyl

- acetate, - 1,2,4-trichlorobenzene, -

oyelohexanone,

- yethanol

| ' solvent then it should be used in an amount greater than
-its solubility in the inert solvent. Preferably the active

‘solvent should be easily removable by another solvent,

B
octoic acid, monoehlorophenoxy-ethanol and benzyl*'_
~ alcohol. Particularly suitable are 1,2-dichlorobenzene,

. cyolohexanone benzylalcohol and especrally 2-phenox.-1,' |
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by distillation and recovered. Alternatwely where a
'steam volatile active solvent is used, this is recoverable
by steam distillation at ordinary pressures or under
reduced pressure. In a continuous dyeing process the

fabric is first wet out with the inert solvent: preferably

‘water. Wetting agents are preferably not used. The
‘amount. of inert solvent is usually from 50 to 250 parts.

by weight per 100 parts by weight of fabric. A mixture

- of the active solvent and the dye may then be applied
- uniformly, for example by a doctor blade. The amount
If the actrve solvent is shghtly soluble in the mert. ~of active solvent is preferably from 25 to 200 parts by

weight per 100 parts by weight of fabric. The amount of .

- dye used depends on the shade required but is usually

for instance by washing. A suitable washing solvent is

| perehloroethy]ene and since the wash can be carried
~out at ambient temperatures there i 1s the advantage that
- little toxic vapour is released. | |
 The density of the inert solvent is not orltlcal but may
‘have the same or substantially the same density as the

| sﬂteate may be added to ad_]ust the density, if necessary.

‘between 0.1 and 10 parts by welght per 100 parts by |

weight of fabric.

~ After the dye has been applled to the fabrto 1t is ﬁxed
for instance by steaming for 10 minutes. Other methods

 of fixing include heating by conduction, convection or

~active solvent. If desired a compound such as sodium
65

The dyeing process may be carried out using com-

merelally available forms of dyes, but is preferably car-

~ ried out in the absenoe of a dlspensmg agent and the -

‘radiation for instance microwave radiation at a fre-

quency of 900 or 2,450 MHz or dielectric heating at a
frequeney of 13.5, 27 or 40 MHz.

CAfter ﬁxatton the active solvent may be removed 1

 the same way as described for the exhaust dyeing pro-
~cess, by rinsing in a volatile solvent which is a solvent
for the active solvent, at a temperature which does not
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substantially dissolve the fixed dye, preferably perchlo-
roethylene. The fabric may afterwards be dried in a

current of hot air or steam and the individual solvents
may afterwards be separated by distillation and recov-

‘ered. Alternatively where a steam volatile active sol-
vent is.used, this is recoverable by steam distillation at
ordinary pressure or under reduced pressure.

The tollowing Examples further illustrate the present
invention. Parts are expressed by weight.

EXAMPLE 1

100 parts of acrylic fibre was impregnated for 2 min-
utes at 20° C. in a mixture of 100 parts of 2-phenoxye-
thanol, 1900 parts of water and 1 part of the dye of the
formula:

CHj3

1y C_N-NO_N_CHZ_Q

l
CHj

or 2 parts of a commercial dye containing approxi-

mately 50% of a compound of the above formula. The

temperature was raised rapidly to 100° C. and main-

tained for 10 minutes to fix the dye. The water was

drained off and the fibre was rinsed twice in perchloro-

ethylene at 20° C., and then dried in a current of hot air.
A full red shade was obtained.

EXAMPLE 2

By following a similar procedure to that described in
Example 1, but dyeing at 80° C., for 15 minutes, a full
red shade was obtained, equal in most respects to that
obtained in Example 1.

EXAMPLE 3

By following a similar procedure to that described in
FExample 1, but using 0.4 parts of a dye of the formula:

CH30 \ '
C—N= —O——IINT-CHzCJHgOH
/ - CH,CH; ZnCl3—
N
| -+
CHj

or 2 parts of a commercial dye containing approxi-
mately 20% of a compound of the above formula, a full
blue shade was obtained.

EXAMPLE 4

By following a similar procedure to that described in
Example 3, but dyeing at 90° C. for 10 minutes, a full
blue shade was obtained equal in most respects to that
obtained in Example 3.

EXAMPLE 5

100 parts of polyamide fibre was impregnated for 2
minutes at 20° C. in a mixture of 100 parts of 2-phenox-
yethanol 1900 parts of water, 1 part of acetic acid and 1
part of the dye of the formula:
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C;H;s
‘ N\
SO,

CeHs
NH,

N=N

HO

SO;H

or 2 parts of a commercial dye containing approxi-
mately 50% of a compound of the above formula. The
temperature was raised rapidly to 100° C. and main-
tained for 5 minutes to fix the dye. The water was
drained off and the fibre was rinsed twice in perchloro-
ethylene at 20° C., and then dried in a current of hot air.
A full red shade was obtained. |

EXAMPLE 6

- By following a similar procedure to that described in
Example 5, but dyeing at 80° C. for 15 minutes, a full red
shade was obtained.

EXAMPLE 7
By following a similar procedure to that described in

Example 5 using 0.5 parts of the same dye as used in
Example 5, a red shade was obtained.

EXAMPLE 8

By followmg a similar procedure to that described in
Example 5 but using 1 part of the following dye:

COOH

N=N-—C —— C—CH3 1:2 chromium complex

I Il
HO—C

\/
N

C2Hs

and 0.5 part of acetic acid and then fixing for 10 minutes
at 100° C. a full yellow shade was obtained.

EXAMPLE 9

100 parts of wool was impregnated for 4 minutes at
20° C. in a mixture of 100 parts of 2-phenoxyethanol
1900 parts of water, 0.5 part of acetic acid and 1 part of
the dye of the formula |

OH

HoN—=—-QO1S

Cl



o ethylene at 20° C. and then dried i in a current of hot a1r
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The temperature was ralsed rapidly to 100° C. and

~ maintained for 10 minutes to fix the dye. The water ' was

- drained cff and the fibre was rinsed twice in perchloro-

A full red shade was cbtamed
' EXAMPLE 10

By fcl]cwmg a sumlar prccedure to that described in .

| Exatnple 9, but dyemg nylon instead of wool at 80° C
N fcr 15 mlnutes, a full red shade was cbtalned o

. EXAMPLE 11

100 parts of polyester fibre was nnpregnated for 2
| nnnutes at.20° C., in a mixture cf 100 parts 1,2-dichloro-

3

10

15

benzene, 900 parts water and 0 5 parts cf the dye pig-

i 'rnent cf the fcrmula |

o fThe temperature was ralsed rapldly to 100" C 'aud )

. maintained for 2 minutes to fix the dye. The water was
drained cff and the fibre was rinsed twice in perchloro-

ethylene at 20° C. and then dried in a current of hot air.

A full red shade was cbtamed
' EXAMPLE 12

By follcwrng a snmlar procedure to that descrlbed in
Example 11, but using 100 parts of 2-phenoxyethancl
‘instead of 1 2-dlchlcrcbenzene and dyelng for 10 min-
utes at 100° C., a full red shade was. cbtalned

EXAMPLE 13

g

.25

6

| NO#-' - OCHjy | ]
Y A - /CH;;CHzOCHgCHgCN.
I Ozﬂ_ N=N N " -
T TN .
o Cl NHCOCH,CH3 -
= H | 0%
_;—-* CHzCHgOCIhCHzCN 40%. |

‘instead of the dye pigment there used, a full navy blue '
‘shade was cbtamed

| EXAMPLE 17 |
100 parts of polyester fibre was impregnated for 2

_mlnutes at 20° C. in a mixture of 100 parts 2-phenoxye-

thanol, 900 parts water and 8 parts of the commercial

form of the dye used in Example 16. The temperature

was raised rapidly to 115° C. and maintained for 30
minutes to fix the dye The water was drained off and

the fibre rinsed twice in perchlcrnethylene at 20° C. and |

then dried in a current of hot air.
A.. full navy blue shade was cbtamed._ -

B EXAMPLE 18

By fcllcwmg a slmtlar procedure to that descrtbed in

"Example 11, but using 100 parts cyclohexanone instead
- of the 100 parts dtchlcrcbenzene there used, a full red

30' shade was obtained..

, EXAMPLE 19
100 parts of nylcn carpet was pre-wet out with 150

- parts of water. 100 parts of phenyl cellosolve and 1 part
35

By fcllcwmg a srmllar prccedure to that descnbed in

~ Example 11, but using 3 parts of the commercial form of
the dye instead of the dye ptgment there used, and dye-

- tatned

EXAMPLE 14

By fc]lcwmg a sunllar prccedure to that descnbed in

45. o
ing for 5 minutes at 120° C a full red shade was ob-

of the dye of the fcrmula

- COOH

N—N'—C e C-*CH3 1:2 chrcmium complex

|
HO—C N

\. ./
N

- were-applied,unifcrnﬂy: by a 'dcctor blade and.'the"car-

30

' '.Exarnple 11, but using 2-phencxyethancl instead of thel-

EXAMPLE 15

By fcllcwmg a. s1rn11ar prccedure to that descrlbed in

: Example 11, but using a mixture of 100 parts benzyl
alcohol and 900 parts water instead of the mixture of

dlchlcrcbenzene and water there used a full red shade
was cbtalued |

EXAMPLE 16

By follcwmg a snmlar prccedure to that descrtbed in

. .Example 11, but using 3 parts of the ptgment form of a -

tdye havrng the fcrmula o

S _dlchlcrcbenzene, 3 parts of the ccmmerc1al form.of the i'
~dye instead of the dye pigment there used, and. dyemg

o for 5 mlnutes at 120" C.a full red shade was cbtamed 55

60

65

pet then steamed for 10 minutes to fix the dye. The

carpet was then rinsed twice in perchlcrcethylene at

20° C. and then dried in a current of hot air.
A full yellcw shade was cbtalned

L EXAMPLE 20 |
By fcllcwrng a similar prccednre to that descrlbed in

‘Example 11, but using 10 parts of 1,2-dichlorobenzene
“instead of the 100 parts there used, a full red shade was
~Obtained. | |

EXAMPLE 2

By fnllcwmg a similar procedure to that described in
Example 20, but using 3 parts of the commercial form of

the dye instead of the dye pigment there used, a full red
shade was obtained. |

- EXAMPLE 22
By fcllcwmg a similar prncedure to that descrrbed in

: Example 16 but usmg 10 parts of 1 2-dlchlcrcbenzene
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instead of the 100 parts there used, a full navy blue
shade was obtained.

We claim: |

1. A process for dyeing synthetic textile fibers con-

sisting essentially of the steps of contacting said fibers at
‘ambient temperature with a water-insoluble dyestuff in
a two-phase liquid system in the substantial absence of a

dispersing agent, said two-phase liquid systermn consist-
ing essentially of a minor amount of an active solvent
excluding chlorinated aliphatic hydrocarbons in admix-
ture with the necessary amount of water to produce said
two-phase liquid system, and subsequently rapidly rais-
ing the temperature for fixation of the dye, the active
solvent under the conditions of dyeing being liquid, a
solvent for the dye and only slightly soluble or insoluble
in water and the fixation affinity of the fiber for the dye
being greater than that of the active solvent for the dye
at the temperature required for fixation.

2. A process as claimed in claim 1, wherein the active
solvent toluene, I-methyl naphthalene, butyl benzoate,
2-phenoxyethanol, methyl salicylate, 1,2-dichloroben-

. zene, ethyl salicylate, di-n-butyl phthalate, benzyl ace-

tate, cyclohexanone, 1,2,4-trichlorobenzene, n-octoic
acid, monochlorophenoxyethanol or benzyl alcohol.

3. A process as-claimed in cla.lm 1, wherein the active

solvent 1s 2-phenoxyethanol |

4. A process as claimed in claim 1, wherein the active
solvent is 1,2-dichlorobenzene.

5. A process as claimed in claim 1, wherein the active
solvent is cyclohexanone.
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6. A process as claimed in claim 1, wherein the active
solvent is benzyl alcohol.
7. A process as claimed in claim 1, wherein the dye-
stuff used contains substantially no dispersing agent.

8. A process as claimed in claim 1, wherein an exhaust

dyemg process is used and the amount of active solvent
is from 1 to 2 parts by weight per part by weight of

fibre. -
9. A process as claimed in clalm 8, wherein the
amount of water 1s from 35 to 20 parts by weight per part
by weight of fibre.

10. A process as claimed in claim 1, wherein the dye
is fixed by raising the temperature rapidly to the boil
and maintaining at the boil for a period of 2 to 10 min-
utes.

11. A process as claimed in claim 1, wherein a contin-
uous dyeing process is carried out and the amount of
active solvent is from 235 to 200 parts by welght per 100
parts by weight of fabric.

12. A process as claimed in claim 1 wherein the
amount of water is from 50 to 250 parts by weight per
100 parts by weight of fabric. |

13. A process as claimed in claim 1, wherein the dye
is fixed by steaming for 10 minutes:

14. A process as claimed in claim 1, wherein after
fixation the active solvent is removed by rinsing in a
volatile solvent which is a solvent for the active solvent,
at a temperature which does not substantlally dlssolve
the fixed dye. |

15. A process as claimed in claim- 14 wherem the

volatile solvent is perchloroethylene.
¥ % %X % X% |
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